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Abstract: In this work a self-referenced technique for fiber-optic intensity sensors using virtual lock-in 
amplifiers is proposed and discussed. The topology is compatible with WDM networks so multiple remote sensors 
can simultaneously be interogated. A hybrid approach combining both silica fiber Bragg gratings and polymer 
optical fiber Bragg gratings is analyzed. The feasibility of the proposed solution for potential medical 
environments and biomedical applications is shown and tested using a self-referenced configuration based 
on a power ratio parameter. 
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1.  Introduction 
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Figure 1.Point-to-point self-referenced topology for generic remote sensing 
points. 
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3. Measurements 
Figure 2. Optical spectrum in reflective operation for the mPOF FBGs 
(sensing) and silica FBG (reference). 
Figure 3. Calibration curves of the sensor loss modulation (a) H1 (b) H2 
emulated by means of variable optical atenuators. 
Figure 4. Measurement (rhombus, square and circle dots) and simulation 
(dashed and dash-dot line) results of the 1 parameter versus 1 (FOS1) for 
diferent values of 2 (FOS2) 
Figure 5. Measurement (rhombus, square and circle dots) and simulation 
(dashed and dash-dot line) results of the 2 parameter versus 2 (FOS2) for 
diferent values of 1 (FOS1) 
Figure 6. Self-reference test of 1 versus power fluctuations up to 10dB for 
diferent values of 1. 
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